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(57) ABSTRACT 

A multi-Well plate such as a microtiter plate is secured from 
its Well side in a manner that corrects or compensates for any 
deviations of the plate base from a planar con?guration. This 
is achieved by an apparatus that includes an array of posts 
With exposed tips that de?ne a plane, a plurality of movable 
collets that, When appropriately actuated, seiZe the Walls of 
selected Wells, and a biasing means to urge the collets in a 
direction that forces the Wells of the microtiter plate against 
the exposed tips ofthe posts. 

13 Claims, 6 Drawing Sheets 
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PLANAR REGISTRATION OF MULTI-WELL 
PLATE FROM WELL SIDE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention resides in the ?eld of laboratory equipment 

used in performing assays on a multitude of species or reac 
tion media simultaneously in individual Wells of a microtiter 
plate and multi-Well plates in general that are designed for 
performing large numbers of small-volume assays simulta 
neously. In particular, this invention addresses matters arising 
When assays in these plates are read or monitored by optical 
scanning. 

2. Description of the Prior Art 
The standard microtiter plate With 96 Wells in a 12x8 array 

and a spacing of 9 mm betWeen Wells is one example of the 
Wide variety of multi-Well plates used in performing auto 
mated chemical or biochemical assays for purposes such as 
screening or determining binding a?inities, reactivities, or 
other characteristics of large numbers of species. Other multi 
Well plates contain as feW as 24 Wells or as many as 1536 
Wells, With various siZes in betWeen. The species analyZed in 
these plates are often biological species such as proteins or 
nucleic acid fragments, but can also be small molecule librar 
ies randomly prepared by chemical laboratories for purposes 
such as cheminformatics and bioinformatics, or more speci? 
cally, chemical or biological activity screening, gene function 
determination, and target validation. 

Optical scanning is Widely used for detection in these 
plates, since optical scanning can be performed by scanning 
heads that perform all of the detection functions and yet are 
small enough to focus on individual Wells While rapidly tra 
versing the entire Well array. In addition, optical data from 
multiple Wells is readily stored, quanti?ed, and otherWise 
processed by automated instrumentation. To achieve high 
performance With large numbers of small-siZed Wells, the 
most effective optical scanning systems are those that utiliZe 
confocal optics With a depth of ?eld that is on the order of a 
feW millimeters or less. Since the height of the typical multi 
Well plate far exceeds this range, many multi-Well plates are 
constructed With ?at bottoms of glass or other transparent 
material so that scanning can be performed through the bot 
tom of the plate. This is particularly effective When the sol 
vents and other suspending media have been removed from 
the Wells and the reaction products are deposited in a layer on 
the ?oor of each Well. Accurate and uniform scanning hoW 
ever still requires that the plate be held in a secure position at 
a uniform and controlled distance from the travel plane of the 
scanning head. With the small distance, typically from about 
1 .0 mm to about 1 .7 mm, that must be maintained betWeen the 
surface of the glass and the scanning head, the plate cannot be 
grasped or secured from the rear, i.e., the scanning head side, 
since any such securement Would interfere With the travel of 
the scanning head and any specialiZed ?xtures that might be 
built into the plate bottom for this purpose Would either do 
likeWise or require that the plate be increased in length or 
Width to accommodate such ?xtures. Irregularities in the 
thickness of the transparent bottom Will further interfere With 
the scanning accuracy. 

SUMMARY OF THE INVENTION 

These and other concerns and limitations are addressed by 
the present invention, Which resides in apparatus for support 
ing a multi-Well plate from the Well side of the plate by a 
combination of posts With exposed tips or ends that support 
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2 
the transparent plate at the overturned base of the multi-Well 
plate, and tWo or more collets to grasp the Wells by the Well 
Walls. The exposed tips of the posts collectively de?ne a plane 
in Which the ?oor of each Well Will reside (i.e., to Which the 
Well ?oors Will be registered) and the collets independently 
force the Wells and hence the plate against the posts so that the 
multi-Well plate is pressed against the tip of each post. To ?x 
the tips of the posts Within a common plane, the posts are 
mounted to a post support common to all of the posts. When 
reaction media residues are deposited on the ?oors of the 
Wells, the location of each residue is thus ?xed Within the 
plane de?ned by the post tips and any irregularities in the 
multi-Well plate construction that might produce a deviation 
in the depths of the Wells or in the thickness or ?atness of the 
transparent base of the plate are compensated for or corrected, 
With the result that the residues all reside in the plane de?ned 
by the heights of the posts. 
The apparatus of this invention is designed to grasp a 

multi-Well plate from the Well side of the plate, and can do so 
With the plate in an upright position With the Wells facing 
upWard and the transparent base at the bottom, or in an 
inverted or overturned position With the Wells facing doWn 
Ward and the transparent base at the top. With the plate in an 
upright position, the posts of the apparatus Will extend doWn 
Ward, the apparatus Will force the plate upWards against the 
post tips, and scanning Will be performed from underneath the 
multi-Well plate. With the plate in an inverted position, the 
posts Will extend upWard With the multi-Well plate resting on 
the post tips for scanning from above While the apparatus 
forces the plate doWnWard against the post tips. 
The collets traverse the post support so that each collet can 

grasp a Well of the multi-Well plate. Associated With each 
collet is an actuator that manipulates the collet betWeen a 
grasping condition and a released condition. In the grasping 
condition, the collet and Well are joined such that the collet 
and Well move as a unit, While in the released condition, the 
collet is free to move relative to the Well. In certain embodi 
ments, the collet is large enough to encircle the Well and seiZe 
the external Wall surfaces of the Well, While in other embodi 
ments, the collet is small enough to extend into the Well 
interior and seiZe the Well by its internal Wall surfaces. In still 
further embodiments, the collet is siZed to ?t betWeen adja 
cent Wells, pressing against the external Wall surfaces of tWo 
or more neighboring Wells, or against Webs connecting the 
Walls of adjacent Wells. In all of these embodiments, seiZing 
of the Well is thus achieved by either contraction or expansion 
of the collet, depending on Whether the collet encircles the 
Well or extends into the Well interior. Likewise, release of the 
Well from the collet is achieved by expansion if the collet 
encircles the Well and by contraction if the collet extends into 
the Well. While the movement of each collet betWeen 
expanded and contracted conditions is controlled by the 
actuator, each collet is preferably resilient so that When 
relaxed the collet assumes one of the tWo conditions and When 
under tension by the actuator the collet is forced into the other 
of the tWo conditions. Thus, if the collet, When not under 
tension by the actuator, assumes the contracted position, the 
actuator Will cause the collet to expand, and likeWise, if the 
collet is expanded When not under tension by the actuator, the 
actuator Will cause the collet to contract. In cases Where the 
relaxed condition is a contracted condition, the actuator can 
for example be a rod that extends into the interior of the collet 
and has an expanded segment that forces the collet sections 
apart When the rod is moved to a certain position Within the 
collet. In cases Where the relaxed condition is an expanded 
condition, the actuator can be a sleeve encircling the collet 
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and allowing the collet to expand only When the sleeve is 
retracted. Other con?gurations Will be readily apparent to 
those skilled in the art. 

For resilient collets, therefore, each actuator is operable 
betWeen an engaged position in Which each actuator applies 
tension to its associated collet and a disengaged position in 
Which the tension is released. The actuators can be indepen 
dently operable, but are preferably operable as a unit by a 
single knob, lever, sWitch, Wheel, cam, or other implement 
that engages or disengages all actuators in a single motion, 
preferably an implement that can be manipulated manually 
by the user. 

Each collet, When seiZing a Well, forces the Well and hence 
the portion of the multi-Well plate in the vicinity of the Well 
against the post or posts nearest to the collet, and the force 
applied by each collet is independent of the force applied by 
all other collets. Regardless therefore of hoW many posts, and 
Which posts, are in full contact With the multi-Well plate, any 
gap that exists betWeen any remaining post and the plate Will 
be closed by the force exerted by a collet or collets in prox 
imity to the remaining post. This is preferably achieved by 
securing the posts to a ?xed support plate While the collets and 
actuators are not secured to the support plate but instead are 
free to move relative to the support plate, While independent 
tension is applied to each collet and actuator pair. Indepen 
dent tension can for example be supplied by a separate spring 
or equivalent tensioning member for each collet and actuator 
pair, the spring located on the side of the support plate oppo 
site the posts to force the collet, and the Well seiZed by the 
collet, toWard the plate. In certain embodiments, additional 
springs or tensioning members are included to maintain the 
relative positions of the collet and actuator. 
As noted above, the tips of the posts de?ne the plane 

against Which the multi-Well plate is registered. To accom 
plish this, the posts are arranged in a non-linear array, and at 
least three posts, preferably at least four, are included. The 
posts can be arranged such that the tips abut the plate either 
Within the interiors of Wells or at sites outside the Wells. To 
direct the registration to the Wells themselves, the posts are 
preferably aligned With individual Wells. To minimize inter 
ference With the scanning of the species Within the Wells, the 
posts are preferably holloW or have cup-shaped ends. The 
diameters of the holloW posts or cup-shaped ends can be 
larger or smaller than those of individual Wells. If larger, the 
posts Will encircle, i.e., ?t over, the Wells and if smaller, the 
posts Will ?t inside individual Wells, preferably contacting 
only the periphery of the Well ?oor, avoiding contact With the 
center of the Well. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an apparatus in accordance 
With the present invention. 

FIG. 2 is a plan vieW of an inverted microtiter plate and the 
components of the apparatus of FIG. 1 that contact the micro 
titer plate When in use. 

FIG. 3 is a side vieW of the apparatus of FIG. 1. 
FIG. 4 is a cross section of the apparatus of FIG. 1 and the 

microtiter plate of FIG. 2, taken along the line 4-4 of FIG. 2. 
FIGS. 5a and 5b are cross sections of a collet of the appa 

ratus of the preceding FIGS. and components associated With 
the collet, FIG. 5a shoWing the collet in a relaxed, non-seiZing 
condition, and FIG. 5b shoWing the collet in an expanded, 
seiZing condition. 

FIGS. 6a, 6b, 6c, and 6d are a perspective vieW, an end 
vieW, and tWo cross section vieWs, respectively, of one com 
ponent of the apparatus the preceding FIGS, FIGS. 60 and 6d 
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4 
taken along the line c-c of FIG. 6b. FIGS. 6b and 60 show the 
component in a loWered position, and FIG. 6d shoWs the 
component in a raised position. 

DETAILED DESCRIPTION OF THE INVENTION 
AND PARTICULAR EMBODIMENTS 

While the features de?ning this invention are capable of 
implementation in a variety of constructions, the invention as 
a Whole Will be best understood by a detailed examination of 
a speci?c embodiment. One such embodiment is shoWn in the 
draWings. 

FIG. 1 shoWs, in perspective, a unit 11 designed to support 
an inverted microtiter plate in the manner of the invention to 
maintain the microtiter plate in planar registration. FIG. 2 
shoWs the inverted microtiter plate 12 itself in a plan vieW. 
The support unit 11 includes three rectangular plates, of 
Which tWo are immovable upper and loWer plates 13, 14 and 
the third is a middle plate 16 positioned betWeen the upper 
and loWer plates. The upper and loWer plates 13, 14 are 
approximately equal to each other in length and Width and are 
rigidly secured to each other (and hence referred to herein as 
“?xed”) in a parallel relation by four spacers 15, one spacer at 
each of the four comers of each plate. The movable plate 16 
?ts betWeen the upper and loWer plates in a manner that 
alloWs the movable plate to move Without interference from 
the spacers. This is accomplished in the embodiment shoWn 
in FIG. 1 by using a movable plate that is smaller in Width and 
length than the ?xed plates and that ?ts inside the area bor 
dered by the spacers 15. When the upper and loWer plates 13, 
14 are arranged horizontally, the movable plate 16 is capable 
of vertical movement, perpendicular to the upper and loWer 
plates 13, 14. The movable plate is prevented from lateral 
movement and from tipping relative to the ?xed plates by four 
guide posts, of Which only one 17 is visible in FIG. 1. Each 
guide post 17 is secured to the upper plate 13 and extends 
doWnWard, loosely passing through an aperture in the mov 
able plate 1 6 to limit the movement of the movable plate to the 
vertical direction. 
The plane to Which the microtiter plate Will be registered is 

de?ned by the tips 18 (i .e., the upper extremities) of four posts 
19 that are rigidly mounted to the upper plate 13. The posts 19 
are constructed so that the tips 18 are coplanar. Four collets 21 
are shoWn as Well, each collet extending through the upper 
plate 13 and movable relative to all three plates. The manner 
in Which the collets 21 are supported is shoWn in the succeed 
ing FIGS. and described beloW. 
As noted above, the embodiment of FIG. 1 has four posts 

19 and four collets 21, both arranged in rectangular arrays. 
Neither these numbers nor the geometrical arrangements are 
critical to the invention, and both can vary. To de?ne a plane 
for planar registration of the microtiter plate, the posts 19 
must be at least three in number and arranged in a non-linear 
array. A minimum of four posts is preferred, and a rectangular 
array is likeWise preferred for its convenience and stability 
and its ability to ?atten a Warped microtiter plate. The collets 
21, by contrast, are not intended to de?ne a plane, and hence 
are not subject to the requirement of a non-linear array. To 
perform their function most effectively, hoWever, the collets 
are equal in number to the posts and are preferably positioned 
such that one collet is in close proximity to each post. Accord 
ingly, for a microtiter plate With Wells arranged in a rectan 
gular array, four posts 19 are preferred in a rectangular array 
that corresponds to the locations of the Wells at each of the 
four comers of the microtiter plate, and four collets 21 posi 
tioned in close proximity to the posts 19 are likeWise pre 
ferred. For large microtiter plates, additional control and sta 



US 7,560,075 B2 
5 

bility can be afforded by including additional posts 
positioned inside the rectangle de?ned by the four corners, 
and including a corresponding number of additional collets. 
For any siZe microtiter plate, the number of collets is prefer 
ably equal to the number of posts. Regardless of the numbers 
of posts and collets, the tips of all posts Will reside in the same 
plane. 

The spacing of the posts 19 and collets 21 relative to the 
microtiter plate is illustrated in FIG. 2, Which presents the 
microtiter plate in a vieW from the bottom surface of its base 
plate 22. The Wells are arranged in the standard 8x12 rectan 
gular array, although it is emphasiZed that this is an illustra 
tion onlyithe siZe of the plate and the number and arrange 
ment of Wells in the plate can vary Widely. The support unit is 
positioned beneath the microtiter plate, beloW the plane of the 
FIG., and only the tips 18 of the support posts and the collets 
21 are shoWn. Since the base plate 22 is glass or other trans 
parent material, the outlines of the individual Wells 23, the 
tips 18 of the support posts, and the upper ends of the collets 
21, are all visible through the base plate. In the arrangement 
shoWn, the four tips 18 of the support posts engage the Wells 
that occupy the four corners of the rectangular array, and the 
four collets 21 engage Wells at the four comers of the smaller 
rectangle that lies Within the rectangle formed by the posts 
and Whose corners are as close a possible to those of the larger 
rectangle de?ned by the post tips 18. 

FIG. 3 is a side vieW of the support unit. This vieW shoWs 
the posts 19 and the post tips 18, and the plane 20 in Which the 
post tips reside. Also shoWn are components of the mecha 
nism for movement of the movable plate 16 and for limiting 
this movement to the vertical direction. As noted above, the 
movement of the plate is limited by guide posts 17 that pass 
through apertures in the plate, shoWn in dashed lines 24, the 
apertures having diameters slightly larger than the guide posts 
to alloW movement of the plate. Each guide post 17 has a 
?ange 25 at its loWer extremity to serve as a stop to limit the 
doWnWard motion of the plate. The range of doWnWard 
motion can also be limited by the bar 26 that controls the 
vertical position of the plate 16. The bar 26 is pivotally 
mounted to the plate by a pivot connection 27 that alloWs the 
bar to pivot approximately parallel to the plate. The bar 26 
engages the ?anged end 28 of a peg 29 that is mounted to, and 
extends doWnWard from, the upper plate 13. The peg 29 is 
rigidly a?ixed to the upper plate 13 and the shaft of the peg 
passes through an aperture in the movable plate 16. The 
aperture is shoWn in dashed lines 30 and has a diameter that is 
larger than the shaft, alloWing the movable plate 16 to rise and 
fall relative to the peg. The bar 26 and peg 29 are shoWn in 
greater detail in FIGS. 6a, 6b, and 60 Which are described 
beloW. 

Further details shoWn in FIG. 3 include a combination of 
compression springs 31 associated With each collet to control 
the position and force on the collet in conjunction With the 
position of the movable plate 16. These springs, as Well as the 
collets and their components are shoWn in FIGS. 4, 5a, and 5b 
and described beloW. 

FIG. 4 is a cross section taken along the line 4-4 of FIG. 2, 
shoWing the microtiter plate 12 and the ?xed upper plate 13 
and movable plate 16 of the support unit 11. As in FIG. 2, the 
microtiter plate 12 in FIG. 4 is inverted such that the Wells 
open doWnWard. Prior to inversion of the microtiter plate, 
solvent has been removed from the reaction media in each 
Well, leaving the reaction species as a solid residue 41 depos 
ited on the ?oor of each Well. With the microtiter plate 
inverted as shoWn, the scanning head passes over the inverted 
base plate 22 With only the base plate 22 separating the 
scanning head from the residue to be scanned. 
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The support post 19 in this particular embodiment is a shaft 

terminating in a holloW or cup-shaped end 18 (referred to 
elseWhere herein as the “tip” of the post). The holloW end 18 
?ts loosely inside the inverted Well 23 for easy placement of 
the microtiter plate on the posts and easy removal after scan 
ning. The holloW shape minimiZes contact betWeen the tip 
and the residue 41 to be scanned and minimiZes any interfer 
ence of the post With the optical signal generated by the 
scanning head, particularly When the scan head is focused on 
the center of the Well ?oor. 
The collet 21 and associated parts include the collet itself 

21, an actuator 42, and tWo compression springs 43, 44, Which 
together constitute the spring combination 31 of FIG. 3. Nei 
ther the collet, the actuator, nor the springs are a?ixed to any 
of the three plates. The collet 21 is split or slotted at its upper 
end, although for enhanced visibility the Figure shoWs the 
collet to be split along its entire length. The split divides the 
collet into tWo or more longitudinal ?ngers 45, 46 that can be 
spread apart When a radially outWard force is applied from 
inside the collet. The ?ngers are suf?ciently resilient hoWever 
to return to the condition shoWn in FIG. 3 When the force is 
removed. The force is supplied by the actuator 42, Which is a 
rod passing through the center of the collet. The rod has a 
Wedge-shaped segment, Which in this particular structure is a 
truncated cone 47 at the terminus of the rod. 

The function of this Wedge-shaped segment and the opera 
tion of the actuator are illustrated in FIGS. 5a and 5b. A 
doWnWard axial movement of the actuator rod from the con 
dition depicted in FIG. 5a to the condition depicted in FIG. 5b 
draWs the Wedge 47 betWeen into the interior of the collet, 
forcing the tWo halves 45, 46 of the collet apart, While an 
upward movement to return to the condition of FIG. 5a raises 
the Wedge and alloWs the tWo halves to draW back together. 
FIG. 511 thus represents the relaxed condition of the collet 21. 
In this condition, the collet is not in contact With, and does not 
exert a seiZing force on, the internal Walls of the Well 23. In the 
expanded condition of FIG. 5b, the tWo halves 45, 46 of the 
collet press against the internal Walls of the Well, seiZing the 
Well to the extent that a doWnWard force on the collet draWs 
the Well and the adjacent portions of the microtiter plate 
doWnWard With the collet. The collet 21, Which is not secured 
to any of the other parts, passes through an aperture 48 in the 
?xed plate 13, and the collet terminates at its loWer end in a 
?ange 51 Which limits the upWard movement of the collet and 
prevents the exposed tip of the collect from contacting the 
residue 41 at the ?oor of the Well. The actuator 42 is likeWise 
not secured to any of the other parts, and likeWise terminates 
at its loWer end in a ?ange 52. The actuator ?ange 52 rests on 
the movable plate 16 and is forced upWard When the actuator 
plate is forced upWard. 
The spring combination consists of tWo springs of different 

degrees of stiffness, both operating under compression. The 
outer spring 43 is stronger, i.e., has a larger spring constant, 
than the inner spring 44. The outer spring 43 is compressed 
betWeen the ?ange 52 at the base of the actuator 42 and the 
undersurface of the movable plate 13. Thus, When the mov 
able plate 16 is loWered, the outer spring 43 presses against 
the loWer ?ange 52 of the actuator, forcing the actuator doWn 
and the Wedge 47 of the actuator into the opening betWeen the 
tWo halves 45, 46 of the collet. Since the outer spring 43 does 
not contact the collet 21, the outer spring exerts its force only 
on the actuator 42 and not on the collet. The inner spring 44 
prevents the collet from being loWered the same distance as 
the actuator by pressing the collet upWard. Once the Well 23 
is seiZed by the collet 21 as in FIG. 5b, the collet 21 Will 
continue to draW the Well 23 doWn until the doWnWard travel 
of the Well is stopped by the tip of a support post. The collets 
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thus function independently in the sense that once all collets 
are in an expanded condition With each collet seizing a sepa 
rate Well, each outer spring 43 continues to exert a doWnWard 
force on the collet at its center until the Well seiZed by the 
collet abuts the nearest post. Stoppage of the doWnWard travel 
of one Well does not result in stoppage of the doWnWard travel 
of another Well if there remains a gap betWeen an adjacent 
Well and the post extending inside that Well. 

The bar mechanism controlling the position of the movable 
plate 16 is shoWn in FIGS. 6a, 6b, 6c, and 6d. The perspective 
vieW of FIG. 6a shoWs that the bar 26 has an inverted trough 
54 With a sloped ceiling 55 and a slot 56 in the ceiling. In the 
side vieW of FIG. 6b, the pivot connection 27 is visible at one 
end ofthe bar 26 and the peg 29 and its ?anged end 28 are also 
visible. The trough 54 receives the ?anged end 28 of the peg, 
While the slot 56 alloWs passage of the peg shaft. The cross 
sections of FIGS. 60 and 6d, taken along the line c-c of FIG. 
6b, shoW that the sloped ceiling 55 in pro?le and the end Wall 
57 that truncates the slot 56. End Walls may be included at 
both ends as a further option. FIGS. 60 and 6d shoW the bar in 
tWo positions, respectively, representing the tWo extremes of 
its pivoting travel. The sloped ceiling 55 of the trough causes 
the bar to rise as the bar pivots into the position shoWn in FIG. 
6d. Since the upper surface 58 of the bar is in contact With the 
loWer surface of the movable plate, and the rise of the bar 26 
upon pivoting to this position causes the movable plate to rise 
With the bar. 

While the foregoing description describes various alterna 
tives to the components shoWn in the Figures, still further 
alternatives still Within the scope of the invention can be 
introduced. The upper and loWer ?xed plates and the movable 
plate, for example, can be replaced by open frames or grids 
that likeWise support the components that are a?ixed to them 
and that contain openings for the components that extend 
through them and that are movable relative to them. Alterna 
tives to the guide posts 17 shoWn in FIGS. 2 and 3 are frames 
or brackets positioned along the edges or at the comers of the 
movable plate Without passing through the plate. Alternatives 
to the compression springs are any other individual biasing 
members for the collets, such as tension clips, resilient foams, 
or air-?lled bladders. Alternatives for the bar that raises and 
loWers the movable plate are knobs, pressurized ?uids, and 
motoriZed cams. Still further variations and embodiments, all 
Within the scope of this invention, Will be apparent to those 
Who are skilled in the art of microtiter plate usage and pro 
cessing equipment and have studied the draWings and 
descriptions offered above. 
What is claimed is: 
1. Apparatus for registration of the Wells of a multi-Well 

reaction plate relative to a selected plane, said apparatus 
comprising: 

a plurality of posts mounted to a common post support in a 
non-linear array, each said post terminating in an 
exposed tip and all of said exposed tips residing Within 
said selected plane; 

20 

25 

30 

35 

40 

45 

50 

8 
a plurality of collets traversing said post support, each said 

collet engaged by an actuator and independently mov 
able; 

a biasing member for each collet, urging each said collet 
aWay from said selected plane; and 

actuating means for moving each said actuator betWeen a 
position causing expansion of said collet and a position 
causing contraction of said collet. 

2. The apparatus of claim 1 Wherein said actuating means 
comprises a single means for moving all of said actuators 
simultaneously. 

3. The apparatus of claim 1 Wherein said actuating means 
comprises a single manually operated device for moving all 
of said actuators simultaneously. 

4. The apparatus of claim 1 Wherein said actuators are rods 
positioned inside said collets. 

5. The apparatus of claim 1 in Which each of said collets is 
resilient and assumes a contracted condition When relaxed 
and an expanded condition When under tension by said actua 
tor. 

6. The apparatus of claim 4 Wherein each of said rods 
comprises a segment having a Wedge-shaped pro?le causing 
expansion of said collet When said segment is retracted inside 
said collet. 

7. The apparatus of claim 1 Wherein said common post 
support is a support plate With said posts extending to one side 
thereof, and each of said biasing members urges a collet 
toWard said support plate. 

8. The apparatus of claim 1 Wherein said biasing members 
comprise compression springs. 

9. The apparatus of claim 1 Wherein said actuators are rods 
positioned inside said collets, said apparatus further com 
prises a movable plate that is movable relative to said com 
mon post support and that abuts said rods, and said biasing 
members are compression springs compressed betWeen said 
common post support and said movable plate. 

10. The apparatus of claim 9 Wherein said actuating means 
comprises a single manually operated device arranged to 
position said movable plate relative to said support plate. 

11. The apparatus of claim 1 Wherein said plurality of posts 
consists of at least four said posts arranged in a rectangular 
array. 

12. The apparatus of claim 1 Wherein said plurality of posts 
consists of at least four said posts arranged in a rectangular 
array, and said plurality of collets consists of at least four said 
collets arranged in a rectangular array. 

13. The apparatus of claim 1 Wherein said common post 
support is a support plate With said posts extending to one side 
thereof, each of said biasing members comprises ?rst and 
second compression springs for each collet, said ?rst com 
pression spring engaging said actuator and said support plate, 
and said second compression spring engaging said actuator 
and said collet. 


